DURING recent years, increasing attention
has been paid to the role of the serum lipids in the development of atheroselerosis with particular reference to coronary atherosclerosis. ,'There has also been much discussion concerning the possible significance of the state of coagulability of the blood in the pathogenesis of coronary atherosclerosis since the suggestion by Duguid" 2 that atheroselerotic plaques may be derived from mural fibrin thrombi. Indeed, it has even been postulated that intravascular coagulation is a constant process and that small fibrin strands are being continuously deposited on the vascular endothelium only to be removed by the naturally occurring process of fibrinolysis. 3' 4 According to this concept, any shift in such a delicate equilibrium toward either an increase in blood clotting activity or a decrease in blood fibrinolytic activity would allow excessive deposition of fibrin even to the extent of causing complete vascular occlusion. Some workers=' 6 have contended that hyperlipemia may disturb this balance, leading not only to acceleration of blood clotting but also to retardation of blood fibrinolysis. Most It was therefore decided to study the clotting and fibrinolytic activity of the blood in a selected group of patients with idiopathic hyperlipemia and primary hypercholesteremia (including those with familial xanthomatosis) before and after a fatty meal. Moreover, investigation of these patients seemed of additional interest, since many of them develop widespread atheroselerosis and early coronary disease. Observations on this unique group of patients might be of value in defining the relationship between elevated serum lipid levels (i.e., hyperlipemia or hypercholesteremia), increased coagulability of the blood (or decreased blood fibrinolysis), and ischemic heart disease.
MATERIAL AND METHODS The subjects were divided into 3 groups. The COAGULATION IN HYPER PEIPEMIA hyperlipemia, a disorder of fat metabolism, usually familial, characterized by lactescent serum and high concentrations of triglycerides in the fasting state, with or without high serum cholesterol and phospholipid levels. There were 7 males and 2 females in this group, ranging in age froni 25 to 55 years. Cases 1, 3, and 9 had extensive xanthomatous lesions. Cases 1, 3, and 5 had clinical and electrocardiographic evidence of isehemic heart disease, amounting iii case 1 to acute coronary heart disease without imajor infarction.
The second group was composed of 10 patients with primary hypercholesteremiiia, a disorder of fat metabolism, frequently familial, characterized by clear serum with high concentrations of cholesterol in the fasting state. There is usually a concomitant elevation of the serum phospholipid levels. None of the patients in this series showed evidence of diabetes nmellitus, nephrosis, or myxedemna. There were 5 males and 5 females in the hypercholesteremic group, ranging in age from 27 to 61 years. Cases 10, 11, 13, 17 , and 18 had extensive xanthonmatous lesions. Cases 10, 17, and 18 had clinical and electrocardiographic evidence of ischemic heart disease amounting in cases 10 and 17 to acute coronary heart disease without imajor infaretion.
Ten normal control subjects comimprised the third group (8 males and 2 females, ages 19 to 39). The subjects in this group were chosen for the following reasons: (1) relative youth, (2) clear fasting serum with normal triglyeeride and cholesterol levels, (3) absence of xanthllomiiatous lesions, (4) no evidence of isehemic heart disease.
The subjects were instructed to fast after 10 :00 p.m. and blood was drawn at 9 :00 a.m. on the following morning. They were then given a meal consisting of 2 eggs, 3 strips of bacon, 2 pats of butter, and 4 ounces of 20 per cent cream along with toast, cereal, and coffee; this iiieal contained 85 Gm. of fat. All subjects were supervised during the breakfast to ensure that the entire meal was consumimed. Postprandial blood specimens were obtained 4 hours after ingestion of the meal during the miiaximiiail lipemnic effects. ' 
RESULTS

Blood Coagulation and Serunm Lipid Data
The results of the coagulation studies in the 3 groups of subjects were divided into 2 main categories.
Category 1 was composed of the results of those tests that measure specific coagulation factors. These consisted of the prothrombin concentration of plasma, factor V (labile factor) activity, factor VII (S.P.C.A.) activity, and the plasma fibrinogen level. The values obtained for these factors were within normal limits in the fasting state and remained essentially unchanged after the fatty meal in the 3 groups of subjects.
Category 2 comprised the results of those procedures that measure the over-all coagulability of the blood (or plasma) with or without the addition of thromboplastic material. These consisted of the coagulation time of recalcified platelet rich and platelet poor plasma, the silicone clotting time of whole blood, the prothrombin consumption test, the heparin tolerance test, thrombelastography, the thromboplastin generation test, the 1-stage prothrombin time, and the Stypven time.
The results of the first 5 tests inclusive, performed without the addition of foreign thromboplastic material, were within normal limits in the fasting state and remained essentially unchanged after the fatty meal in the 3 groups of subjects (table 1) .
The thromboplastin generation test gave essentially inconclusive results. In the fasting state, however, there appeared to be a tendency for the hyperlipemic and hypercholesteremic groups to develop a more potent thromboplastin. Thus longation was considered to be of significance in only 4 subjects, inasmuch as the limits of normal variability were taken to be + 15 seconds. According to the same criteria 2 subjects showed significant shortening postprandially (table 2) .
In an attempt to establish the variability of the fasting and postprandial fibrinolysis times in the same individuals, this method was employed on 3 additional consecutive days in 9 of the 10 normal subjects. These repeat studies gave closely similar results for the range and mean values (i.e., 61 to 77 and 68.0 seconds respectively) as compared with the original values in the fasting state (i.e., 60 to 78 and 68.1 seconds respectively). There was a variation in the postprandial respense not exceeding + 5 seconds in any one individual from day to day.
Regardless of the degree of inhibition of fibrinolysis by hyperlipemia, it is still uncertain at which stage the fat acts upon the various components of the fibrinolytic system. Since hyperlipemia was not associated with a change in fibrinogen levels, any effect upon the fibrinolytic system could have been a result of any of the other 3 mechanisms stated above.
The distinctly different fasting fibrinolysis times in the hyperlipemic group suggest a possible association with the high serum triglyceride levels, a feature not encountered in the normal and hypercholesteremic subjects. Moreover, the slight postprandial lengthening of the fibrinolysis time observed in the majority of individuals in this series was always accompanied by a rise in the serum triglyceride levels ( Similarly, there was some association, though not a strict correlation, between the Stypven time and the serum turbidity. This is not surprising when it is realized that the turbidity of the serum is a reflection of the concentration of chylomicra, which in turn are mainly composed of triglycerides and to a lesser extent of phospholipids and lipoproteins. When the serum fatty acids are considered, it is obvious that, as with the serum triglycerides, there was some association between accelerated Stypven times and the coneentration of these lipids in the serum, although again there was no strict quantitative relationship He concluded46 that a postprandial increase in the serum of ethanolamine phosphatide, or similar substances such as phosphatidyl-serine or inositol phosphatide, is probably responsible for the maximal shortening of the Stypven clotting time. Since these alterations in the serum phospholipids are not apparent when, as in this series of patients, the usual chemical methods are used, it would seem essential that more sensitive procedures be introduced for the detection of such changes. It is possible that paper chromatography will be useful in isolating and identifying the various phospholipid fractions after a fatty meal. In this regard Troup and Reed47 using such a method were unable to demonstrate the presence of these substances in the plasmas of normal individuals. In any event, the fact that it was not possible to demonstrate a strict quantitative relationship between the Stypven time and the serum triglycerides in this series could well be due to the presence in hyperlipemic blood of other factors, such as for example, a cephalin fraction, which may play an important role in the development of hypercoagulability of the blood.
Since the role of platelets in blotod coagulation is well established, it was decided to employ platelet-free systems in this study. It was considered that the presence of thromboplastic factors, introduced into the plasma as the result of a fatty meal, could be evaluated more clearly if platelet fractions of a similar thromboplastic nature were excluded. The clotting, and fibrinolytic activity of the blood were studied before and after a meal contailincr 85 Gin. of fat. There were 3 groups of subjects; 9 l)atients with idiopathic hyperlipemia, 10 patients w\ith primary hyl)preholesteremia, and 10 normal subjects. (;87 degree of correlation, althoughnot a strict quantitative relationship, between the Stypven time values and the serum triglyceride levels (and the fatty acid levels to a lesser extent) as well as with the turbidity of the serum in all groups of subjects before and after the fatty meal. No correlation was found between the Stypven time and the serum cholesterol or phospholipid levels.
Two methods were employed to assess the fibrinolytic activity of the blood. Method 1, which measured blood fibrinolysis directly, gave variable and inconclusive results. Method 2, which determined the fibrinolytic activity of plasma after activation with streptokinase (in vitro), showed that prolonged streptokinase fibrinolysis times occurred under circumstances similar to those associated with accelerated Stypven times. Thus there appeared to be an association of the fibrinolysis time with the serum triglyceride levels as well as with the serum turbidity.
The behavior of the blood clotting and fibrinolytic systems in the 6 patients in this series who had evidence of coronary artery disease did not differ from that of the other individuals within the same groups either in the fasting state or after the fatty meal.
SUMMARY
IHyperlipemnia in general leads to acceleration of blood clotting, as measured by the Stypven time, as well as to inhibition of blood fibrinolysis.
The inability to demonstrate a strict quantitative relationship between the Stypven time and the serum triglycerides in this series suggests that other factors, such as a cephalin fraction, may also play an important role in the development of hypercoagulability of the blood. The same may hold true for the association between hyperlipemia and reduced fibrinolytic activity.
The development of corollary-atherosclerosis in patients with primary hypercholesteremia may depend on factors other than those of increased blood clotting or decreased blood gbrinolytic activity.
The conclusions with regard to the effect of serum lipids on coagulation and fibritiolysis in this series have been based essentially on highly artificial tests. The final elucidation of the exact relationship between the serum lipids and the coagulability of the blood, and its possible connection with coronary artery disease, must await further studies.
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